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(57) Abstract: 

PROBLEM TO BE SOLVED: To determine optimal power 
by power calibration processing of high accuracy only by 
using minimum areas without using a plurality of PCAs 
(power calibration areas). 

SOLUTION: A coarse adjusting calibration control circuit 
22 determines the approximate recording power by 
coarsely changing the recording power. A fine adjusting 
calibration control circuit 23 determines the optimal 
power by further finely changing the recording power by 
using the recording power determined by the coarse 
adjusting calibration processing. A p verification 
control circuit 24 verifies whether the optimal power 
determined by the fine adjusting calibration processing 
is optimal or not. The change in the recording power in 
each of the processing and the p detection are 
performed by an encoded EFM ( eight to fourteen 
modulation ) count control circuit 20 and decoded EFM 
count control circuit 15 using the EFM frames obtained 
by dividing one frame by 98 as a smallest unit. 
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I # w it * <r> m m i 
1 1 

y u — > a v i£ M *5 ^ t , 

W IB !7 — * Y ]) 7 U — is a >-=c ]) T <D — [U 17 — -Y y :/ W — a >" & 31 tC *? ft 

©I* Lf # ©*/MitttlC»« b, 
!7 - £ b . 

M IB fi* "T £ d irtrj; 9 % JR-©*iiiteE«k/<!7 — SrftJSi-«, 
r £ *%fWib-$- Z> — * -r y :/ w — V ■ v & „ 

[tt*« 2 1 

4 * ? <n> /<V — * v V 7 u — iX3^^yricv-1f)tSrfiSltbT'r^hfflcotf#Sr« 
^ -y y ^ ^ — *S 3 ^^ftl-fc'V^'C, 

Sij ib !7 — -y y ^ u — v 3 y To — m ft <d '< v — * ^ y •7 1'— y 3 > ta-mKtiii? 
©1* b*# o*/h*{fc»c»« b, 

e»^i7-ft*fi2*-e--cirinsiB-o«*^E«i-*^i»w±9, * 58 * E & /< 7 - & * 
u „ 

ro*jg*fB»^r7--eWIB^-<0®«6^|Bgk-r5ri:JwJ: 9 , SR«a*IB»^!7-*s 

r^S:#^ti-5^<I7-^r-Y y ^ U — v- a ^ # ffi . 
[fjtsfcj« 3 ] 

*t y ^ ^ — *s 3 v # ffi d *5 ^ T . 

M IE y — -y y yi/ - 3 y ^ y t <n — ^ft<r>s<y — -y y :/ u — -> 3 ^*0;S^^t?tu 
o K b * * © * /h ¥ & # W b » 

E«'<7-fcfi<3EflsS*TttrE»-©ffl*fc:Eft-*-3r£fc:.fc!K |g - <o g £ ft IB A /< 
!7 - b, 

IB » i" 5 n tl:± ►> v *-©*aftlB«^!7-Sr»^b» 

IB m /< 7 - 3* * m * ig d> 5 *» Sr 4ft BE -f 5 , 
£ t Sr m Wl t -** 3 J7 — * * y 7 u — -> a >jj& 0 
4 ] 

}fc ^ /•? !7 — * + y ^ v — is a yi!) 7lc v-f ASrlMttf^ h ffl © If $g £ S 

£ & ^ , z <o & z & a, in n z %t * m-r z t \z x v , *afcE«'<i7-*«fe£i-3'<**- 

* -T y ^ — -> 3 ^ S @ V 1 T . 

19 IB ^ !7 — 3r y 7 U— is 3 S ^ y T <D — ft <D /< V — *r -Y V 7 U — is a Is t> ft, 

»©«bSt<o*/h*<fl[t»SI§tt, 

ro® — OftiSftE^^!7 — Sr S 2p b T E » ^ 7 — SriW*»<aEfl:**t:WEJB — «>fll* 



(3) 



JP 2004-63035 A 2004.2.26 



t » 

ZffiZ-ltZb&ft&k-tZ V 7* \s - is a ^81. 

[1*3*31 5 ] 

4 * i/ <D — * v !)^v- is a ^ 3i y Tlci'-f : }fc£J?il*LTx* h ffl <0 If $g § 

* ^ y 7* U - -> g « *S V* T » 

tf[ IB 7 — =^r -f y ^ — is a y T <T> — IS 7 — * f }) 7 U — is a > %i M \Z t> tl 

-*mit£ J &xm&$5-<nmi&lZ&f3i-i- Z> Z k \z £. <0 . * 51 ft IE IS 7 - £ & £ 

1- 5 ^ y 7* v — *s a is^mt , 

£©MfclS*'<7-^«rlB»-©«*fclE»i-*£McJ:9 x S SE & 3 ft 15 @ /< 17 - & 

7-** y 7' W — > a ^ I£ S . 

[in** e ] 

^^^x^(0/n°!7 — V 7 U — is a >-^yTlcw-1f)tSrMttL-Cx^ h /8 <Z> If IB £ « 
tfl IB 17 — =Sf y ^ ^ — is a yx y TO — 0 # <£> 7 — 3r y 7' W — f 3 yiaitft^Jl 
E»^y-fcft-<*flS**Tt(HB» — 0«a«^ia^-T5ri:lwJ;»), IS - o * jg ft IS » a? 

— ©*a4ie«^i7 — *s»»cuTE»/<!7-*ji)i*»<«<bs*Tii(rc!R — 

KBfttSi iti 5, #:i©*jafcB«*/<7 — & «feJ£i-3*W*-r U 7* w — is a y # S 
k > 

* ffi tL1z ^ k * k 1r Z> '< V - * *e V 7 ^ - is a is %iW. . 

7 ] 

BulB — EI # <£> a* 7 — =¥ -r y 7* l' — is a is & M \Z t> ft Z & & & 1 M <Z> '< — T 4 is a Is k "f 

fS/<7-* + !) yi!) nil 0 0iOSR/< - x ^ ~> 3 V 6> ft 9 . 

r © i i©/<-r -f -y a yii l 5 fiof ;* F7v-A*>P ) ''j;!), ;oil»7^ h 7 u — 

Att98««)EFM7U-ii>b4!), flirlEKl,»#©*/MtiflfcH:lfi«-]ia»o4 9^@£i 
TWV-fft^OfSi&fDE FM7 W — A i> t ft 5 » 

lt*«47!»S6<DV^Ttt^{Cf5ttro^7-#-Yy7'V'--iy3^^g„ 
[If 3ft* 8 ] 

«**4^^7<DV>-f^^^fB^ro^7-^ J r y 7* V - V 3 y£§. 
I 9 ] 

RfikBfrfcBftf*— *a»feE FM7 i/-ASrtfflL* 7 ^ htifSi „ 
»JtSilfcEFM7l/-A*9y hfttljlWUfc6Eft/<!7-S:«ft**5#Si. 
K*fflLNft»tf-?A>?)EFM7U-A?:ft(Ul,*7y ht5f St, 
it 5t £ *v E FM7 W - A # 7 ^ hSScSr&WLf;:^ 0 ^^fflt5#St> 

*3Et«*.fc»*3B6iB«i«)^7-^-t y 7*u-iy 3 ^ g e . 

[if** 1 0 ] 

utr ib a m * -r y 7*v--> 3 v^a. mriE'dS^^^ y 7* v - *s a is^mRvmm&m^ik-e 

3Efcfll*.fcl»#J«6XHt91E*©'<7 — y ^u-->3 > « „ 

[gfjft* 1 1 ] 
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3 = (R1+R2) / (R1-R2) 

"Skfc>*«e. 9. io. ii. 12. 1SM ..M«»^-H»^- V 

r eg jfr jg i 5 1 

KiUWB, 9, 10, 11, 12. 13, 14XS15^^-^^ 
[ If 5& ^ 1 7 1 

;*2i*«**. 9 . ... ii. i«- **• '»» i,e ^'-' 

... ^. 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

[ <l f^^ ^ 

Wl*^^ (CD-R) !Cfll«*ii»i-*«lCtt, 

■ B8tt, CD-R*»C«tt5«*»PCA«Mt*tS»B^. 

!!I.n'U9T83ttlOO|«)*»^7U-i (CFO 1~CF 10 0) 
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45. f ^ hi!)7 8 2 S1 0 OiO/<- t 4 is a > 8 4 (TA0 1~TA100) ti* b 

fc},'l5|Of^h71'-J> (TF0 1~TF15) # -5 e * » i 9 ll^t ± 5 

IC, l@»t4fc*>li^O/<-f'fv'3>'rt015fi(Df^h7V'-A 
( T F 0 1 ~ T F 1 5 ) , ^rtu^Hlg|5g-fo|S^/<!7-$r^{l;^-frT-g-H-15SPgO 

[ 0 0 0 4 ] 

[ 3§ 95 a* 8? l «t 5 ttssi] 

ftib . iE&$£©&V^©a>feii5^fc©*T-<7>:£-ClC*fL.-C, 1 5 fc © IB $i 7 — 10 

w g >8 4 t*«Lt/<!;-snr v ^w-ix.a vsaasri-sr. t «fc y , ft & v - * 

[ 0 0 0 5 ] 

roiJC ft il !7 - & £ © fit « £ ± tf 5 fc «> K fi v }tg:<@W^-x^>3^8 4£££ 

5 £ , pcas i si o (t4b*>i o oia©x- -r^^3>84) l a> & © -e 

, PCA8 1 «S£!)i< 4oT)tf^^«si I { I '?f«-?#ii:< 'i^i'&^Sf 5, 
[ 0 0 0 6 ] 

- *\ PCA8 1 Sr®i«)t5fe«)IC, /-«-f-f V 3V84&M IcSS O t « t »H t t , 20 
£-^«-e-|§]<E> a? D -f W - 5" 3 >"®iS:t5S«^iif J>tV^ ( # §fl ¥ 7 - 

2 8 7 8 4 7 f&S$) 0 U^L, ;i <£> ^ ft , -@ ©/< 7 - # + !) ^ •> g'y MI C 
ttfl§i-5tt«#»E<fc3#*rtt, ft:S & a*&*>TL* 5© * ffl tc * 

l/-i/3yjn : IIC|i-i©/<-'f^v'3V84 ( t 4 1 5 (B f T V 7 \s — A (TF 

0 1 ~ T F 1 5 ) ) «rttjBr5wfca«#*LV^ 
[ 0 0 0 7 ] 

w t , # is © g & , a <d x $ ttmmi&gKDitT 1 4 * ? \z*t vx i>-m<D'<-T * ~> 

[ 0 0 0 8 ] 

[B&JS£rfl?fc-r5fc«>©#SU 

»*3Sii2«i©^»7 — * y is — s 3t ^ w ^ ^ o /< I? — -v y :/ L- — ~> 3 

tr'tiat), fig412H/<!7-^ftSt5t©-efc5 0 s< V — * + V 7 - ~> a 

yx!) T <0 - m ft 0> s< 7 - * -V y ^l^-->3 ^ \z & t> jx Z m ® & % ~ R Xf % - (D m & 
\C ft tt L , H^-^t>£0^-2iU5®-0««Sr^H^n#lgcOftL»#(Oft/h^jar{C^SiJ 
t5. L T , E»/^-tft<«ft**t*-o««i:Eftt5ii:IU9, IS - <o ft 
a*IBft^l7-Sr»3ei-«. icVNT, i©JB-©ftiB*E«/-««7-«rSl|i^U-CE*^17 40 

- zmfr < mitz itx m -v&mizfzmT z ~ t \c x v . fg-oftjg&feg*/-? 
-r ^ . 

[ 0 0 0 9 ] 

-®ft<D s<7-** V 7 u- - > 3 >-M3Stc:^h>ix5^«is#^:oKbS#(Oft/jN^fiElc5> 
fj £ ft T i: let y , & ^ ^ y ^ u - > a s S & gt m * y 7" w - 3 vsai 

[0010] 

if # 9 2 12 ^ <7> !7 — dr^r y 7 Is — is a > # i£ fi . ft -r >f ;* * © !7 — * y ;/ U — -> 3 

triiati, ftas^iesk/N'^-^^s-rsto-cfc?). £ r > ^7-^-vy^i^-->3 so 
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t5. *LT, 1Eft/*!7-££<fc£ii:TJii-©$!*£lclEftt-5riK«fc9 s ft ft ft S3 ft ^ 
!7-SrStSi-5. i^v>T, i©*ft*Eft^!7--etll^O«*lcEft-i-SifctcJ:9» w 
© S ft ft S2 ft a* !7 — as S lc m. ft ri» 5 £ ft BE 5 „ 
I 0 0 1 1 1 

- ®&<D — V 7 \^ — is a ^ftftteftfefrSftftas^ftOWLft*©* 

#J £ ;Jx T v> 5 w i: <£ •? * 'friry^i' — S'aVftafttfftftftftSrftfT-etS©-?, ft ft 

[0012] 

»*=S3iBft©^i7 — y :/ u — a v 3r & i* « jt^-f**©^? — + y ^ U — -> 3 

^aLyTlcw-lf^SrMltUTT 1 ^ hffl(Oif SSrttii^, i©»*ii^*!fll«Sr»!*tii 
t r t 1^ J: 9 , ftjifcieft'<J7 — «rftj£"t-5t>©T?*>3. * T » '< V - * * V 7 U - is a 
v^y T©-lua-© y ^ w--'-> s ^ftSteft bit 3 ftft «: ft - ft'Sft = ©ftft 
Id »■ tt L , JEfc::ix&©»-»ftft = ©«««:*;fc^Jx£*©ftL»t©ft/hftttfc#« 
t5. *Lt, ftft'<!7-*a<ftfb$*T» — ©ftftfcftfti-SifcfcJ:!!), ft - © ft 
ftftftft/<!7-fcftft-f-S. $e T . £©ft — ©*ftfclBft/<7-«rSftfcL-Cflaft/'«l7 

- £ ft < ftflsS*T»-©ft«fclBft-*-ar. t J: 9, ft~©ftftftI5ft^l7-£fc£ 
t5. ftv*-c, rol2oti^Eg^7--el£»^«ic|BSt5r irCi 9, ta&ft 
HO*ftftEft^!7-a«Jlfw*a*»ff*»«rftE-t-5. 

[0013] 

t/ftEE^Si^^^-et 5 0t\ Sft/<!7-:Srfifg.fc < RSt2 r. S . 

[00141 

W#>S4f2ft©'<l7 — - iXsVgfili, 3tx-f^^©^!7 — ^r-^y^U — is a 

^xy7l:w-f)fe!:IltLt7^ J>ffl©1f$&£r$t&^, Cl©»*3&A/£ft««rR*ffi 
"f - t K £ 9 , ftftfclBft''* P -Srftfc-f * t> o ft w * * y ^ ^ - ~> 3 V ¥ ft 

SlfftlS^tUyv- S'3>'#a«:ft*.-CV*5 0 tLt, - t !) ^ 3 y i U 

T © - 13 # © — y :/ w — v 3 ^ftftt«6iaix5ftftisft-xwft-©ft«^^f4 
3 *t » H{c^^few^-XU 5 ^-©ffl«c*s^ii ; eiv^fi:©ftL«t©ft/jN^fii[ic:^S>JStt 
Tvn^o ftP^r^y^w-^s^^ftfi. Eft/^17 — *ft<«{fc**Tft— ©ftft^Eft 
tS^ititi, ft-©*ftftlEft^7-£fc5£1-5„ ftft^+y^u-i/ a 
ft-©*ftftftft/<^-«r*ftl!:U-CBft^l7--fcft3i»<ftfljS*-Cj|^oft«teEft-*- 
Z ^ tlc£ *) y »-©*ftftEft/<!7-S:»^i-5. 
[0015] 

-Ii]^o/N°y-dr^ y -7 u-is a ^&Sfcteto;h,5ft#;6s#ft©litLSt©ft 
m^titv^i : t ni t> , ft p y ^ u- - is a ^ftsaiFftw** y 7 v — is a >mm 

[0016] 

!t#3S5!5«©/<!7 — * -\- y ^1/ - -> 3 ygg|i % Jfef ^ ^i?©/<!7 — dr-Y y ^ V- — is a 

^x!)7l;u-f*^IItLtf ^ H/B©ff*&£§t&^, ^©ft*ii^*r««Srft*Hl 
twttiO, *MftiEft^!7-§T&5£-?-.5'i>©-e;fe>oT, ^r^y^'W-v's^^ftS.t* 
ftft*ft«rft*.T^S. It, A*!7-^t y /W-->3 7©-0^©^7-^t 

v u-is a ^ Rxfm-(»mi$\zftm z fr, icrjv&oi- 

avft-©ft«*«-t*v-pH*ft©ttLft#©ft/hft<a[»c»«*^-cv^5. ^ y ^ w - ^ 

3^^ft«, Eft'<!7-Srftfl:**Tft — ©ftftKEftt-SiifciJ:!?, ft ft ft E ft ? 

- £ 8t -f- 5 „ ft BE # ft ft , ;r©ftftftEft'<?-T*ft-©^i£KEfti-<5ri(;Lj;?>. 
S ft ft ft ft IB ft '< 7 - » 3SE \z ft ft 5 & ft BE i" 5 0 

[0017] 
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[0018] 

ftjfc^615®<D'<!7— y V- — v' 3 V g g , ft^-f.**©'*!? — V 7 U — a 

K: # f<! £ *x T 5 . ifS^Hyw-^a^ftll, E«^!7-Sra<a£fl:S*-c*-© 

fclB»/<!7---eS&H©««K:|B*-rsr.fcfcJ: 9, IB — © & 3 ft SE & /< ? - as g K S Si 
3? Sr tfe SE i" 5 . 
[001 9 ] 

[ 0 0 2 0 ] 

— y ^ u — -> 3 V # & fi , * & 91 5 7 - * ■* I> ^ W — > 3 

[ 0 0 2 1 ] 

— H # <d y — ^t-y y ^ — -> 3 ^^a^'K^ix^fl^Sr 1 ffi<z>/< — T 4 9 s 3 y tf§ t 
, ? — y v- — yxjTiii o ofi©SR/«- ^ v a V' *» 6 ft 9 , 1 fi 

0/<-f-f ->3 y|l 1 5|Of ^ h7l/-A*if,^!), - © 1 i»fX 8 
ffi©EFM7W-A*^P,ftiJ, t*L«#CDft/M£tef±l<BW±;>»o4 9fiHT©V^f 
»WOEFM7l'-A*^i5 (HtS7) , :;t\ EFM (8 to 14 Mo 30 
dulation) t \Z , 8 If y hOfltti 1 4 If y l«|:J||LT41sa>o 1 t OOft* 
¥*S»fc:Hi3li-3J:5K:e , 3' hSrW-*0i-«KW*SCSrV^5. &EE^J3:te£ffilca^#&IE 
t5 8 ) , 

[ 0 0 2 2 ] 

^>&EFM7W-A^UiL*!>y h 5 # © i: , £ £ ft fc E FM7W-A*>7V h 
£Sc£&ttJLfc£>/3&&m-r5^f!:i:. £ H »c •fift £ fc ( If * * 9 ) . M^ft y ^i/--> 3 

-^i^itsfg*, x urns *. ( n * « i o) . m^^^y^i^-->3v#s, ttR 40 

* y ^ u - -> 3 ^¥S&r/&lI#ST-teffl1-5f5®/<!7-&tffE&^r7-g<fcfiK:J;o 
TEft/-«I7-SrfW»i-5^aSr3Elc«*.fc ( W * « 1 1) „ 3tf*-f^^^e,«*HiSft7t 
ffift^Srf^- Kf-^lcf ftt5f S5rli:fx.fc ( H * « 1 2) . * x w * 9 & 
R*ffiSixfcff^flr*o«*tt«rRl»*/MI4rR2i:L*:i*Jj:, 0 = (R1+R2) 
/ (R1-R2) t LTS5riWt5¥g4rSl:Itfc ( St # « 1 3) . & f§ * ^ y ^ w 

Sriatsf je k. m tl it ( st * « i 4 ) . * znm-t z r h- u * Avm& 

►> , 3t^yK«r<>-^*.-a-a*-jRM»#aSr3Elcfl|*.fc ( Sf jfc « 1 5 ) . ft x * * 
b*^y^T y^«r^LTB4«f i LTttfflt5fa^IK«tfc ( Sit Jfc « 1 6) . * 50 
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^&^mm-t?>¥ikz-g.\zmz-tz (n*«i8) . 

[ 0 0 2 3 ] 

Hft5^ *H^<DX7-* + !) ^U-Va ygf &<fB&A<J7-££.f|;<*-tirT* 
*OSS/ i !7-Jft^t5tfl^ty^i'-i'3 VS:SiJit5¥S (01O2 2) b . & 
US * + y ^ W — > a >4!ia-e*^$tufclS^^!7 — £. ffi o T K K IB < !7 — £ ^ ft; £ it: 

&ms<v-&»:fe-j-z>®Lm*'r i) ^is-isa ^&mm-i-&^m 01023) t . 

|CAoTV^5^iT5^*«l8E-r5> 0*BEfr»J$Pi-5*a! (Hi ©2 4) fc, * *t 6 £ f&J 10 
StSMPU (Sl©2 8) t , EflkttK:?*— *fes>>:a — K X - * £ & -t~ 5 KS K , 1 
7l'-A^f.EFM7V-A^^fflL, 9 8EFM7l'-A|C^|!t5« L T © # ? 

1(020) i , xya - ke FM*5'i' HUfa^bcafttJoa'ttCBIk^?- £ 
IftS*T*l?y^7?^ O 1 © 1 2) i»^)tf -f (i 1 o 1 1) IB © 1" £ , L 

D fcl tf? # IS: (R1Q18) £ » Ttx^^^ (RlOll) y 9 T y -7 O 1 © 1 

2) $r7>LTgg^W$^fc{t#Srx=' — KtSISl:, 17l/-A^5 l EFM7l'-A«:t 

3 *P 1" 5 , f 3-KEFM*7Vf9J»¥t (Hois) £ , K^ttiSttfcWdMf 
#W@^:ffl[RltS/h'(itR2i:*»P>^1il (3 = ( R 1 + R 2 ) / (R1-R2) ) £gtti 20 
t5/iSHi¥S (01O1 7) b , If? t^lil^ i^&ftI/^-5rSfflt5, tl^ 
!7-*W#S ( H l © l 6) £ , tl^-t y /w-^a yfeii:tPI*+ y 7-i/-»>3 y 
&3fc/^«E&3i:K:*iV*TE»/<!7 — ©g<ffc Ri£/<!7-*ttl#« Ol© 

21) £ , * f V K /U * — 9 O 1 © 2 5 ) b%\?v9Tv7<F>*\'yY=c — 9 (01© 
26) Sr M W -T 5 , f - - * $!l #P 3^ S O 1 © 2 7 ) ttttS. 
[ 0 0 2 4 ] 

IlC^f t5i, *«!^©/-?r7-^^!;^^'-->a^^B-ef4, t*Sffit'Ol2®/<7- 
&fcfls£*S*/MJi4fc-C*>5 1 x * h7U---k&Mk:9 8 E F M 7 W - A t^fj L , © 
»IJLfcEFM7l'-AOjttLfc*7VhfSr*^*fitt5^ti!t?t5 t © fc © 

1 5{@©0©f-^'7°/l'$CtCj£'<-C, 1 5~1 4 7 0 (1 5 X 9 8) <D 1/ 7 /V %t % % -t 
5rtas-?#5©-e, lo©PCA-Cgtb^b^ftigfB^/-?!7-©itt«SrJ:lf5ri:*5T-# 

[ 0 0 2 5 ] 

m i » , *%mK& % v - * * y ^ v — > a ^mm.<D-mm^mt: m-r-? n ? ? h -? & 

5 «, £©BffilcX*3#» ^!7-#+!)7'U-->'3>gil OtO^tHiltS. 40 

[ 0 0 2 6 ] 

feP^-ry^V--->3V$!|fflI|Hjg&2 2 t* , tt<lB*'<!7-«:S£fl:S*T*<*©fE«A<!7 — 
£&5£i-5„ «W**y:/U — >>aV«!iaiiaK2 3Ht» ti^ft!)7'l/--7 3>'«!Ifft 

£ £ -f 5 . 0&EEIMttlI]&2 4tt:« j«S + -*'y7'U-->3y4!ilT'ft^$ilfcta/<!7 
— # , &MTfc5<!:¥U^£;h,5fc5©mwAoTV^a>5a»&;fcliE-r5 0 M P U 2 8 fct , 

mm* + v ? f - -> a ^mffl^m 2 2. mm * * v ? ^ 3 z/ m m ® & 2 3 &v p mm 
mm®® 2 4 zn&#)\cffl®-r z> e 

[ 0 0 2 7 ] 

12 « B# — ^ 5rxy 3 - K 7* — ^ & 1" S ^ K * 1 x * h 7 W — A^bEFM7U— 50 
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A £ & ffl L , If ^ h7V-A^ 9 8EFM7W-AC^f!lt5, - KEFM*7 

>h$iJW0ES2OIL E F M7 ^- J*<0 * V is h & &mfe<Dm\cmV1t Z t & . LD9JI 
Hl^l 8^tCal5ai-f--5 e LDf&l®)|E]B&18»*, xyr-KEFM*7^hffl»lHlK20^ 
e>roiI*n£iS$K, fa gfc !7 - £ gHfc £ it: T # f y * T * 1 2 ~ W 73 1" 5 » mi:<t 9 
, % tT y 9 T y ~f 1 2 lt*f -f 1 1 ~» f * hffl©ti?#£rlB&1-5<, 

[ 0 0 2 8 ] 

Jtf-f 1 I4>b*try^7y7*l 2&^UT^^ffl£:ftfc{f-§-£-T f =»-K1-5^lc, 

lX-X h 7 W — A^P>EFM7l^ — A^^fflL, If* 8 E F M 7 U — A 

IC^-fd-rS. fa - KE FM*?5" HBIPHII1 6», E F M7 U — AOAp^hftdSJB 
^Ii:glfcb, 0 ft W 0 BS 1 7§^Iftt5. 0&ffi[HlB&l 7 li , SS^msnfcSdfcft 10 
-^O@*ffiRl£.U J fc|/hffiR2a>t>0fii: (0 = (R1+R2) / (R1-R2) ) * W ft 
t5. M'<!7-gttlIIIB&l 6 tt , S^j3&tf&fcU0»cS<5£&ig/s'r7-£|?m-t-5 o tt 
]6^7-f ffilH!S2 i il^t!i7*i'-'/sy*i 1 !) 7*V"-f a yfflift 

* — * 2 5 i: * f ^ 7 y 7* 1 2©^1'5' K •=& — 9 2 6 £ 3: f&l ® 5 „ 
[ 0 0 2 9 ] 

jfc K , A'7-^f-r y T'U-v'g ygl 1 Oco«j#W«tSSr^^-t-S. 
[ 0 0 3 0 ] 

MPU 2 8 It, * -f , ftS^t !) T'l^-i'g y*Ji@»2 2 Ktl^- t J 7* W-"> a ^ 
3 « ^ -I: ffi f » &fB* J ry:7*W-->3>f6iJ#p[E]B&2 2te, KX£^!7-JHl|iaK2 ll:r 20 
7^/WMB&/-?!7-SU5i(llSiaSi^<I7-^{t:fiSrfg*-t-^. ScV^T, MPU 2 8 ttf-* 
f&l #P [H B& 2 7— PCAlCv^-^Ojt^Srttl-t-o ■y- — TSMmm & 2 7 N ^tfyKA-*- * 

2 5 RTf* U y K ^ — * 2 6 SrSJiLT, P C A©/< !7 - * t P 7" l^- •> a f «r ff 3 T'K 
y^7 5'7°l 2?r->— ^$*5 e 

[ 0 0 3 1 ] 

i^t, a^= 3 r^y^W' — -> 3 ^ $U # [h] 8& 2 2 fi , rc^=J — KEFM*!7^hS'Jffll[5I^2 

a - K f&J HP 0 l& 1 9*^^>=i-K$tbfclB®f-^tt, K£/<!7-*fcmiltt2 1 t 

ioTLD$lJ#|Hli^l 8tw^^$tufc|5^/<!7-T-, Jtf J'?7?7*l 2^?>)tf^X^ 
1 1 IC|5g$^5, 30 
[ 0 0 3 2 ] 

lE^dSM^S^^i:, iV3-KEFMA7VbiH»0!S2Ott 1 - K£*T,*:!B^ 

f - * <o e fm^ ^ - a £ # ? v h l , n%<o*> t? y htt'iofcf.ai^t y y u — > 
3^^ij^[i]K2 2- ai*a-t-5o ai^-t y 7*i/-v/3 vasnsiK 2 211, wl /< ? - n m 

[H & 2 1 T 15 ^ 17 - £ ^ £ -li: 5 «, 
[ 0 0 3 3 ] 

}|^OEFM7k-A^©fBf ^i^TLfcf), * — # f&J 0^ ID 8& 2 7 t P C A©7 

K u ^ I: * t* y ^ 7 ? 7* 1 2% is miB^-ry^i---->3V$iJlillHlK2 2(1, 

f3-KEFM*7Vhg»@Bl 5ICEFM*7^ht^«^L, S£<f-S§-&tt|[IIi&l 
3a>6>©S^f9-§-Of* = -KSrf , = -KiM»ig(ftl4'vJ9*-fS. 40 
[ 0 0 3 4 ] 

f-^CEFM71/-AJr*7y M, Jt^co^7l7>'h^Ctc:^ofcf J 3fiIS^r^y7'V' — > 
3^lH]^2 2lcii*p-f-5 0 feiS^y^u- — i/3 y@S2 214, 0 & WE 8& 1 7(cJf^Sr 
fflt^iCi!) J Jtt©EFM7l/-A^OM 5 tfflt#fcf>, & ii !7 

-^fflUm 1 6 tttl/-!7-(0tff ^ff ?„ W _k T- & * V 7 a isf&m&»T 

■f 5 . 
[ 0 0 3 5 ] 

iV^T, MPU2 8 , IS fi 3r y^l^ — i/3 ftj #P IS 8& 2 3 K g| * ^ y U — ~> 3 > 

t&m<om* *• at o «w*+yyu-«>B:'*j»iii»2 3ii, an^^y^u-^3^^ 50 
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[ 0 0 3 6 ] 

-Sr}|*t5. IE Slk^ 7 - £ {fc fi f4 0 £ 1" -5 . xya - KSVf = - KOiifltt, &mR 

xf^m^^v ? y — y 3 tern t mwtx- 1> z 0 *t © e fm^ u — j*&<D0 & &m-?$ it 

14 , 1f«ai*+y^V'-S'ayftli>b!) l>7-<lrt5, ttiEfe**«E#-eJbixtffl« 10 
[ 0 0 3 7 1 

* * IC , MPU28li, ^^hxyZ^^lz-AIEgtSi^fl^Lt, ffllJ^T 
t5. 

[ 0 0 3 8 ] 

0 2 »4 , s< V — * ■* V 7 U — is a is & m 1 0-efflV^*l5PCAOirtt*tRflB-CJb 
[ 0 0 3 9 ] 

P C A 3 1 {4 , *^hi!)73 2 !:f^ !) 7 3 3 t t^^tltV^. jj $ ^ y }) 

7 3 314 1 0 0iO*i)y A (CF01~CF100) A^'iS, x^h^UT 20 

3 2ttl0 0|©/<-T-fi'3>'3 4 (TA0 1~TA100) S . -f i/3 

y 3 4 — ia©/*7 — **y:/w — >ai'te«jcfe/B£ixsfBtt^*>»j» 1 5 ffi <d x ;* 

h7W-A (TF01~TF15) 4>fe65. X^h^W— A35SrHl-98lC^fiJLfc 
(0 , E F M 7 ^ — A (EF0 1~EF98) ffc5 t :©i l|^t4t»*>l 
(S^O/<-7^->3y34rtC15jBOf^h7l'-A (TF0 1~TF15) # % ^ tl 
^ il 9 8{@<OEFM7U — A (EF0 1~EF9 8) IC ^ f!l § ^ T V> 5 . 
[ 0 0 4 0 ] 

H 3 14 » ^7-*t!)7"W-f syS110O/<7-*t!)7'l/-i/ay*i ( & — ffl ) 

[ 0 0 4 1 ] 30 

^17 — *t y ^i^ - >>3 yjaiot/h^ttli, 1EFM7U — AffcS, •£:<£> fc *!> , & fc 
IB & /< !7 ' - £ m *» < g£ fls $ 5 » -g- 14 » 1 x * h 7 W - A 1:9 8«»*t?IBi»^y-fc* 

fc^itsrir^Tt*. *s , H 9 t*ttt*Sflfeii, * v — * y is — *s a is & & 
t # -e # # vn 0 

[ 0 0 4 2 ] 

13 4 £. T/ ® 5 14 , A , !7-^ty7'l^-i/3ygI10(D/<!7-Jrty7*l'-->3>feI ( 

[ 0 0 4 3 ] 40 

# 3§ 9H "C 14 . * -7" A j£ D T , !7 — *+y^l/-«> 9 yftlCft/M|lttSr2 EFM7 
U — A (t4iJ*i 17^ h7l/-A 3 fc5 4 9 g||) ^ x 8EFM7W-— A ( & fc> *> 1 
7^ F7U-A 3 fct) 1 2afg) ^£^3Ei-5ri:3S-e#5„ 0 4li, * /M£ & £ 3 2 E 
FM7W--A (t^bt 1 h 7 W-Aaf; ») lC^5£L£<bt<E>, 12 fit V— If 
✓<!7 — <^^<tSr*-r. B5B, g/Mfi«r49EFM7V- A (fifctt, 1 fx h 7 W- 
A y§ fc 9 2SK) fcK£Lfcfc#«>, CftW'-lP^^-oSEftSr^-f-. 

[ 0 0 4 4 ] 

@6St;@7li, ^<!7 — dr^y^U — v-aV^Sl 0 W 1 # $• * t 7 b - f t - K^fei 

c sit , iai7isia7ics^#si^i-5o 

[ 0 0 4 5 ] 50 
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MPU2 8 ft, *f ta^t y 7 W - 3 >mffl\B}& 2 2 K f§ y^'U-v'g yiHI 

(Dit^SrW-t-wir^.J:?), t^7^f hMUff ? ( * x 7* 2 0 2 ) . filB^+y:/^ — 

5/3 xiungi8 2 2 1*. & fe'<?-nm®&2 1 \zt*7 * \>um<><7 -R.vm.m?s,m'< 

!7-£{fcS£^^L ( * y y 2 0 4 ) , ac V a — K E F M» ^ y MODlsIR 2 0 CtR 
EFM*!>V ( ;* y y ^ 2 0 7 ) . 

[ 0 0 4 6 ] 

EFM*!>y Htt->^fACJSCTSS?*l:SSt-|5 t @ 5 CD #| •? ft > E F M # >7 
>-H#4 9EFM7l'-A ( 1 / 2 f ^ h 7 W — A) <D IB {& !7 — ©fftSrg LTV^ 
5 . t>P^Ui85jiroCPUO^^J4, El 4 <£> #J <£> ,fc ? K , EFM*7^Mt3 2EFM 
7 u - A (l/3x^H7W — ^ ) iRStSrtCiJ, 0<D-y-V7°A'ifc£-Mlc:#<& 10 

^cTta^Sri^ltS. 12 5 © #1 T* li , iS^tD^V- a ^ 5 3 ©128^ 7 - * 4 t i 
IT, IB&^!7-0^{bfi£r*#< L T ifc 5 . 
[ 0 0 4 7 ] 

PU28I4. y--#fflffllBl&2 7izm7ji*mi-Z.t\C£y^ P C A 3 1 ©S^ 7 K ^ 
)tf ■7^7 5 '7'1 2|:->-^ ( * X y 7* 2 1 0 ) „ «^7 KU^-©->-^^7 

t5 k » * ME & !7 — & * <6 »c L T g ft £ fc g /h IB & !7 - £ ^ £ y - g ffl 

0 & 2 1 t iot LDffl«0K 1 8 K IS 5£ L (05©Sa^tU7l/-i'3y5 3#M) 
» 3:^3 — K M #P IB & 1 9(-«t-oTIB^jiSMM$4xS ( -r y 7* 2 1 l) „ xya - Kf 20 
— *l43te^y*Ty;fl2i&»kft7**;**llU:E**i , bS. IBg^MteStl-Si:. xy 
=» — KEFM#!7>'hf&lfl|l|Hll&2 0 li E F M7 I'- A E F M* 7 >■ !> (;;-Cli4 

9EFM7l^--A) {C ft £ d> 5 £ ^ - * "I" 5 o EFM71/-A*!gSEFM*7VH: 

m-r z t , = - ke fm* ? > hum®® 2 o y 7* v - v 3 >mw®& 2 

2 ta*PL ( * 7 1 y 7° 2 1 2 ) , aW^-ry^^ — ->'3^<a»iaK2 2f4|B«^!7 — Sri 
( X x y 7° 2 1 3 ) 0 4g<DfBg*^7 — £r ^ ft £ -fr , 2 7" ^ Y y \s — J* 5$ ( 
05OTF14, 15) <D^> a — K * * T L fc £> , ft«7^ HaitHTta ( * 7* 7 
7° 2 1 4 ) „ 
[ 0 0 4 8 ] 

8SEi^t\feW!J — K&aSrfirS (*7y7'2l5) o mp3r J ry7*i'-V3^fSiJ#p|E]E&2 30 

2 fi , f 3 - KE FM* 7 V hfJfflllill 1 5 ICfiWE FM* 7^ MtKStS ( * 7 7 
7" 2 1 7 ) . ;;f»EFM*7> h fit tt&M 7 h Ml <t R| Cffi £ ^Jg-T -5 . M P U 2 
8tt, * — *«!l#|3I»2 7t}B*«rtti-rilcJ:9 % PCASlOjt^TKW^^Tfefy 
?7y7 , 12S:i'-^S:§t5 ( * y 7 7* 2 2 0 ) . j§^7 Kl/^'-Oi'-^^^TtJ 

, W^ft-§-ttW^ft^-^WlHl^l3d»e>7*=J — h'SitEIISl 4l:A9, ff^fB-f-Ox^ — 
K # M $ *v 5 ( ;* 7 y 7° 2 2 1 ) . f 3-K#|»Sh«t, 7 = -KEFMA?y h 
*M fP [U 8S 1 5liEFM7l'-A#)ISEFM*i)>H(! ( r CI IS 4 9EFM7W-.M 
fc ft 5 S £ * = 9 "t 5 o 

[ 0 0 4 9 ] 40 

EFM7 1/-A^j|$EFM*7> HSI^iSt, 7* a - K E F M* 7 ^ HH*@B 1 5 
*5ftP^f-ry^W-->3^$iJ^lHl^2 2{Cii*PL (^7^72 2 2 ) , 0 & fcb IU & 1 7 # 
0 £ g tti 1" S (^7^7 2 2 3 ) e 0 fi s SdMS#<DlS*ffiRl.&T/.|£/h'fiiR2£-<£v^ 

3 = (R1+R2) / (R1-R2) ^*5V>T3I Hlt5. 4©Pg(0/J^^ffl-e#*L«, 7* 
a -Kt*TL (^7jr7" 2 2 4 ) » **A?i7-*fl|3fci6a*M'<I7--«:»J£1-S. 

(^7^7 2 2 5, 2 2 7) „ S il !7 — ft , ^fc&*£>;h,fcg.Sl0Kiai^2o<Di|SIS/3 

Srteo-c, iSilafi{H-eaLa-r5o © a « 0 a , *g *. is £ « rcD-ca t* sj , r 

DVD-Ca t ' sj ^©/SSlJfeSISrfflW SjSlcfEfii^tVfcTtX'f^^SrSI^L.fci:^ 
Jc # P, H 0 ffl ^ 5 . U ± X- fam V - V $&m & & T T Z ( * 7 y 7* 2 2 8 ) . 
[ 0 0 5 0 ] 50 
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sv^t, * y w — v a > t&m<D&m'< v — 4r«-5tt^^ + y :/ ^ — g v & a 

£ ? „ MPU2 8fi« ^^^--^y^U- — v^a y»JiEIK2 3l:^^*t y /I'-i'a y 
&3S£>Jf^£tilL. ^^y'l'h&SSrfT? ( * 7 1 y 2 0 3 ) . ®fg*^y7*v-->3>' 

[ 0 0 5 1 ] 

i^V^T. xy 3 -KEFM*9^M6iJ»lHlB20l;?S^EFM*!>yH«rS]tt5 (* 
X y ^ 2 0 8 ) „ @50i-CfSg^t!J^^-->'3>5 2©Ef^!7-Ci{ttt8tX 2 

CD-RJCIiJSrt^^g^I&^^ctVNtro^sSgfCfcS,, CD-ROP CA#ifiT?|j; 1 Sfi 
87U-Afc5WT-, g 5 O^-ett 8 g (4 ~7 \s • — A.) <E>fE&^!7 — (D^-fktl^CAQiaSr 

2 1 3 ) 0 8I£x2<DfE&/<I7--i:^ 8 7 3 - Ki^T Lfc 8t 

-f v -t 5 ( * x y 2 1 4 ) . 

1 0 0 5 2 ] 

iv^t, f» is y — Ktei^ff 5 ( * t y -f 2 i 6 ) o '&m * v y i*- - a > m m ® & 2 

3lif = -KEFM*!!'>'HH*@*l 5 (Cf I E F ^ bffi^Kltt 5 ( * x y :7° 

2 1 8) „ ri-ffiEFM^">^hfiSf4^tii7-r h^S^I^Cffi^fg^i-S. is — 9 ti*b 20 

7* = — KBS&^-en&py — Kteitp^Tfes (*xy^2 2o~2 2 3) . sspix 

2 0MljiW^Jfc<t?)li, f a-KSrim, (^f ?^2 2 4) , 

. * z b&m* * v 7 is — ~> a is t&m t mmizmm'<? — z&fe-f z ( * x y •? 2 2 5 

, 2 2 7).»±-C«Wy — K*i3£||*T"f<5 ( * X y 7* 2 2 8 ) 
[ 0 0 5 3 ] 

i^VNT. ^P=3f-Yy^W-v'3^SA ! SoSii^!7-SrffioT, © X !7 - # ;£ ig lc ft 5g ft 
t><0i&»fc*IEi-<5/5t&IE*l3«:*T5. MPU28U, & teUUMmte 2 * \?L & %iW&m<D 
l§ * £ fct} L , jS^IE^-rh^Sfr^p,, 0fcE»J#PI§l*2 4tt, '<!7— *UI§Ifc2 1l;:* 

p*-ryyv'-*>3^*0!a-e«fc3e$*tfcE«^i7 — *Kx£i-s ( * x y ^ 2 o 6 ) . & 30 

, 0 & BE & g T- 12 . 12® a? 17 - mit $ -Br 4 <D -e. lEft/-*?— gflSittKJfcLfcv^. 
[ 0 0 5 4 ] 

i^^t, 31^3— KEFM*l7^hS!l^l|H]SS2O{c:0^SEEFM*l7>-MSSrl5^i--5 ( 
^7 3-/ 2 0 9 ) . El 5 © #1 *J 17 5 J3 & BE 5 1 H \Z , IB ® !7 - (4 ^ {Is $ -fr # ^ *s x 15 

7 ^ hiiaii P^tfeS (^f ?7'2 1 0 — 2 1 3) „ 5 7- x F7l'-A©xya - Ki! 

T L 5> , /S^BEy^h^S^^T-r-S ( * x y :7* 2 1 4 ) „ 
[ 0 0 5 5 ] 

^V^tT, Utl!)-K«ISrff 5. /3&EEfSiJ 19 [e] S& 2 4 14, x^-KEFM^^^hf&iJ^I 
ISISI SKISIEFM*!?^ HtK£t5 ( * X y :/ 2 1 9 ) . CI :: 14 , E F M # >7 40 

-KfclRWUBU-KftliPKjTJfcS (*xyy*220~223)„ 1 0 £t K O 0 # 

Ifflt'f fc^ x^-K^J^-Tb ( * X y :7* 2 2 4 ) , p & Umffl®m 2 4 it . * tl h <D 

ISJ3 £: ^ -i>tc <g "C t 5«IlcAoT^5^5^5:^SEt5 ( ;* x y 7° 2 2 

5, 2 26) „ HAot^i^ofc/fblf, *(0PCAt^75'7'2 0 U>f)!J 

[ 0 0 5 6 ] 

5^BEtoS*Si!il-Tbfce>, !) 7*W-->3 y*3.1lj:^Tt5 ( * x y ^ 2 2 8 ) . ft^ 

IC % PCAffl*7^hiP7t:17l/-AfEgil,T (^fs'7' 2 2 9 ) » ifc?- T 5 ( * X 
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[ 0 0 5 7 ] 

ifclC *«SSrSftt5„ &.m* V V -f U — is a 2 2 tt, J&< IB ft !7 

-Sr^{b$*T^fls<DfB^^!7-Sra:^-r-5. & H y ^U-->a V $!| $p HI B& 2 3 , 
& f§ * y ^u-->3 ^iaS-C«);:^$tt^:f2fii/s*l7-Sr^oTM^iW*^< /< !7 - £ g fl; $ 

it S ® !7 — &&mte i> OX h 2> Z „ -t3x-€ix(0«iaro|5^/N*!7 — (DWUkR 

Xf 0 <D & fcH ft , ai^a — KEFM;*?>'l-fMi5il|Ug&2 0 i f = - K E F ^ V h 

K 1 5 t l: i 9 , 1 7V-A?:9 8^aLtEFM71/-Ait'>»tHtff 5, 

a Vftl©HSS:±lf5. UfciioT, PCAt«ft*St5: i ft< , S /h ^ y T <D & 10 
fl! £ »* "C » ft S CD K V> /N* !7 — * U ^ u — V 3 ^ & S lc T § 51 !7 — Irftf t5 I £: 2* T- 

# 5 o 

[ 0 0 5 8 ] 

Sf*« 1 X f* 4 IB H O /< 17 - ^ y z? U-is 3 ^^j£Xtt^B(Cj;^Jf, - a # W ^ 7 - 

t k £ t) , mp^r-v yyv-^3 yjiisyjsss^t y •? v — a ^m* mnx % z <d 

[ 0 0 5 9 ] 

ft*^2X«5|H«<D/-?!7 — dr-^y^W — i/ a y*ftXttgf IC iiltf « — 20 

* y :/ u — ^ 3 >-^s^c^^^v6^^^^^o|^b»ft W ft / j^^^{ C ^.f,j$ ^^T v^5- 

[ 0 0 6 0 ] 

»*«3xit6Eto^?-*t y ^v-->a # & x f± g§ g id ± n « . - m # <z> ^° ? - 

^ft y T'lz-^a yfel left fen5^S«^#^(75«L*t(Dft/jN^telC^f<J$ixTV^-5w 
[ 0 0 6 1 ] 

if t3 *5&W<n%i — (D IE » 17 — *cof/hf 1 f 30 

■k -C 3 . 0, Si!i/<!7-^ty7'U-->3yJ!illrfToTtPCA©iy75:l 

[ 0 0 6 2 ] 

s& n © as * »4 » 4«t+!i7*i/- f /sy)iii?*#o/<7-ijtsL 1 ^p^^y^w- 

->3 ^toS-CfeP^-t y 7'l^--> 3 >-MST*^Lfciag!:/<!7-S:7c(cHlc:5ii{B*^< 15 & '< 
-f?&5 0 H t- , j e<D«:^$^fc*5i/<y-^s*^fc@S<D|2^/N , l7--Cfc5*> : Sr^|iE 

-r 5 t ,t •? x ft ft ft m <d m s< v — * ^ v 7 is — is a is t&m & m$Lx & z z t x & 40 

So 

[0ffi©fl8iii&ffc9U 

[0 1 ] # f§ Kf- 5 17 — ^ y 7" W — > a — Hi6^1ig£;^-r:/n y^lll-Cfo 

[02] i 1 ©A*!7-if t y 7*W-->3 yglt?ffl^ttl5 PCAcoi^Sr^tSiili? 
[03] 01(O/<!7 — dr^y^'U — -> 3 >|ggO/<y — ^r-vy^W — iXg^^ag ( ^ — #J 

) z mm '< ? - <o m <t * 7* -t r 7 7 x $> z . 

[04] m 1 <Ds<v — * v v 7 is — is a > me.<n '< 7 — t v zf u — -> 3 >ftis ( - m 

) fc *5 ff 3 15 ft a« V - <D m it £ -f ^ 7 7 -e fe -5 o 50 



(14) 
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[05] HI ©*!7-** 9 7U- ^mWL<D s<7-*T 9 ZfU-'SB >-«3 (*-« 
[06] B 1 © * 17 - * * 9 7 V - *s a ^£6 © »fl* (* © 1 ) Sr*-T7n-^ir-h-e 
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